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Abstract of JP9116154 

PROBLEM TO BE SOLVED: To provide an 
inclined-channel semiconductor device, in which 
trouble such as the injection of hot-carriers, drain 
leakage, a punch-through, etc., is solved, and its 
manufacture. SOLUTION: An inclined-channel 
semiconductor device 10 contains a substrate 
region 1 1 with a main surface 12. A source 
region 13 and a drain region 14 are formed in the 
substrate region 11, and separated and a 
channel region 16 is formed. A doping region 18 
is formed in the channel region 16, and 
separated from the source region 13, the drain 
region 14 and the main surface 12. The doping 
region 18 has the same conductivity type as the 
channel region 16, but dopant concentration is 
made higher than that of the channel region 16. 
Resistance force to a punch-through is made 
higher than short channel structure in 
conventional technique in the element 10, and 
performance is improved. 
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(57) [^&] 

«»***JHMH*** do) li, £: 

®(12) £*rrs»«iiiu (id *$t?. 
(id ni=v— xtM (13) t Ku-fi/«« (i 
4) k£M&L. mn*ifcT**A>fim d 6) sx* 
/£-rs„ 7-**ju«m (is) Mich*— (is) 

SHMtU V-XflM (13). KU-f>«* (1 

4) . fc«fctf±is.(i 2) fre>i8F.g;*-t*s. k-^«« 
(is) iifA-*;i/®ia (16) fcn-wis&frrs 




I— 17— I 

to 
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mgr. giai(i2) &m-?z*mw%am*& (i 

1 ) : ffre^&IMfeA** (ID l*!l=»JS4*i, ins 
Siii(l2) fr£>M«-r3. f2tlI(D|g1 F— 

d3) : mm¥m&vnm*# (id 
£*u utramis® (i 2) a^s^e-t*. f2?ii 

(0g2 K-^«« (14) :|JI5mi K— (1 

3) fc«fctfsg2 F-?«m (14) a>mi=&«?**ju 

(1 6) :IME?*jM4HI (16) rtlc^fiE^tv 
t:IlW110f 3 h°— ?fM (18) ^SoT. fVG 
f 1$@ (1 2) A^t>^|6](rJSIPB i l*tl> BtTffiSl k— 
(13) ££iftMEtt2 K— ?«tt (14) frf, 
St^|£]fc<fcU^^ft(c&B3£*tfc. SirIH§£3 F— 
(18) : tH%i? J r*-)\'&&±<Dwi%l% 1 a®Jtl~»J* 

I- HIS (19) :ttE*l F— (1 
3) lOS^iifeBlli (2 1) : &J:lMftSm2 F 
-^«13lce^*ih.fcm2«S (22) 

(i 2) tgi K-/<>ha£££*rr«, f itti 

<O^Sf*S« ( 1 1 ) : ffTG¥S1*tt&l'l(=»J££tU 
firtE£ffi (1 2) ftv&SflE-TS, f 2ilIfl)V-Xffi 
« : «(re#3H*S«rtlc^**i, IMB£ffi (1 2) A N 
&i£ftr«. I2iil0) KU<f>W« : WEV— x« 
Sfc^^mria^-v^^wPBlicfe^^-v^^^ ( i 
6) : fire?**JMttC (1 6) rtir}gfiK$tifcBl 9 
lltOll K— (18) tfeoT. msv— 

unasi k— (is) 
(i 6) i~m&Lxi&f8.£Htz&im?- \-m& 
(i 9) r-feoT, msv— ^wmo— tf^^^tfue 

as: jsjitnteKuw ^««i=e«**vfc*2«a -. 

£>filc<5 C t *»«fr*|fta^— h F E T«£i*. 
T :±@ (1 2) fcflM K-/OI-ggt5tmi 

3?ms*«>#?it*feft*ft (id ^ffls-rsspg : tire 

^SttBsS***: (1 1) F— ? 

%8 d s) $kj*u Ufa*® (i 2) fr6ira*i 

K— 3f«* (1 8) £StP<a£-e-5Kilg :«E*1 F-? 
«« (1 8) Jtfl)l5E^Si (12) .tic. MKt 

(19) sjBfiE-r-ssie ; $m*m»®R*t* ( i d 

S?2 3lfi^<DV-;*.Hi3 (1 3) £»jST«SK 
-cfcor. mav— x«* ( i 3 ) 14. ffrefti F-^ 

«J« (1 8) frMKArt&AlflraAKIHBV— %«« 

d3) £isms««. e?§ : fe«fe^irria¥©«:«is* 
(* (i i ) i=. m2mnm<D Fu-oma o 4) 



jdc-rssfg-c-fcoT. rofaFu-f>«« (14) ^itrffi 

V— X«J* (13) a»&«IHSl*T, ^ttfcWffclU^v 

*jtw« (16) $»j&u iriaKwvsia (14) 

SttGSi F-^W* (18) *&18#fi£J:tf«reiql 
l=«BU ffrCftl K-^«* (18) tWEft** 
^(16) rtlciSltSePg : A>f,^^Cir$!|#ISi:-r 

[X9ia>IMai«fftBl] 
[OO01] 

hSJf^g (short channel i 

nsulated gate field effect transistor) C:§1?<& t>0> 

[OO02] 

fet) s******-!*. wmzmmztsi* 
untold ^s^D^eiofv^fistt* 1 g 

FETJtfFCtt, 8ft*l*£*3< FU-f>i*6M 
LT, h • *VJ70>5£A. KWVltl (drain I 
eakage) . - X^U— (punch-through) t?<D£?& 

tt«g«T<0W«*l3»UJtC<TI*<C6<tl»o 
[OO 0 3] $51 5^PXD^V^;uS^*-T-5 I GF 
ETiTttt, £ < <0*?-ttlB©IBai*, fiSfiK-^ 
• FU-O (LDD:lightly-doped-drain) ^l|E^r^)$ 
1-<5-i:(C*oT«jEA<pIte-r?feS= L D D1S&I4. F 

ttif|6l±*itS-i:A<-e#'5. UA>L^A<&. LODS 
JSI4. ^v^Sfit©li^*4S<fc«>. 14fig«T<DJlB 
t tl y » h7>X3>^$>X (transconductance) I- 

5^70 >iyT(-jS« < con, Fu-otsttfta («s. 
tf. lddW 14. tSEl8ftT«>«l5Jtl=H:*aif»*W 
r-l4)B:<ft5o 

[0004] an*.-c. §S3t#(4. S^v^yu^Ticfcit 

5S®T/<>^ • — (sub-surface punch-through) 
5SiJ>*i±-5fci&(=. *0>^« • F— ^ • V—X (count 
er-doped source) ^3<fel^ F U-f" >^l«E$fflL^Tl x 5o d 
^C)*^^^ • F— "^fi«l4* < <0«^- r/\p— (ha I 
o)j ««Eti^l4*iTt^. /\o— HJSI4/05 1 • x;u— 
©a^l=l4S!imtt-Cft«6<. ***JHMEI=*SH-*4r* 

4. ^fc. /\P-^13l4S^fi<7)li*^ffl#. X-f"-/ 
^ > ^231411 £ £<t ^ * - 1 iz 13. ^ . 
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[ooo5l tt&£<b£ffcjt-r*Mi=»]ro^2ii-i*. V 

T7Jftl=/^*i}ijifc83ff$T!gi;5. Si8gK-^ 

j L **)i'&®tm-mmw<r)*jO)X'SbZ><, c<D3^i4/< 

£*6< CirlrfcS,, MI-&JT?I4&S;&<P«<D#&-C*I4. 

s®T<z>^-v*;ufiiai=. v-xfimfc«fctf Ku-f>n 

<DA<fe5. C<Dfte^£l4li35JSI!l1ig2>£i&#-t-5*<. 

a. 

[O 00 6] 
[O O O 7] 

Sift ^-7- (graded-channe I semiconductor device) (Cf| 

est;. SH^tir^-v^u^^-rs, ^ttiaM* 

[O 00 8] 

14. *%mz£z&mT**ji*m#m : f-<Dft*immm 
rfcy. ^ttwi-i o-e^L-ci^. ^0>gn<Ofc«) 

I", te&J-^^JUm^l Ottn-^V^-./H GFET* 

'4. ««Sp-***;i//n-^A'*;M«itKt,jIfllS 

[0 00 9] MfV*^1 OI4. ¥33f*$lfC0!>g 
«BP*,*8;(body) 1 1 C*t(4. ^®tt:J3. ffigfc 

•5. n-^**^**-"*?!*. gffil 1 l4&l!B*ll::llgt£ 
K-^Lfc (SP£. P-I>^te) *><Jzj:> • -7i;u£ 



H^Wlc. Mi. 5 x 1 Oi5jj^/ cm 3 ^ct^L 
M2. O x 1 Ol6jg^/cm3 ©HOWg: K— /<> hg 
S (background dopantconcentration) £W"f"5o IS® 
1 1 £JBl£-f S:&i£l4Kfcn?fcSo 

[00 1 O] flM4?-*:M4t?1 01*. V-X^ 

H61 3i: KU-f >mi$Ll It&Sfr* C*tt>l4£®fr 

b. J5o. 1 >tn\ li^o. 3 = ^ p >ro3g£i- 

jILTI^. V-X«igEl a^tfKl/Y^flKl 41* 

n-mmm&m&vtbv. i. oxio2on^/ cm 3 
sgwassg^^r-r*. ^-v^-^misi 6*<. v— x 

^JgEl 3i 4£<DRI1lcfc3 0 V— X^HS 

1 3 t K U-f >MJ|E 1 4 14. MO. 255f a>ftl\L 
MO. 5 5*n>CD©H<BffiJ§i1 7fc*(t8tP^$*VC^ 

*fi<i<s:&g8g<b«?i#3i<* (mos) x-b— y>?&&iz 
[ooi i] Sic. flWft^MtTi o(4. 

h«j£l 9. V-X1S2 1, feJ:yKW>it2 2 
£tttr. y-K«!5t1 914. f^^Sai 6 legist 

xm&.£i\. mm*. -7-*— hst«i*®2 4izj:or^A' 

*Vl>fH3 1 6 A^M4t£;h.fc¥3it*:1«sS1SigE 2 3 i: ?- 
hW®.2 6 t »*L<(4. >f— r-ft«t*Jf 2 4 

tttMbftfr&jftU. M3 0 3"XfX hP-A5l^LI5l 

o ot>^x ha-A©Sl©i$5tt^. 7 s - 

itl 9<©£gfc#ai4. ¥S(*«3ft®it2 3jb<. y-X 
««1 3fc*t/Sffi1 1 lcJ:oT^**lfcft^g?(D'> 
fc<<!:t-S?. fct>tflc 4fcJ:tfS«l 

ver lap)"T5Ci:1?fe^ 0 V— X^HE 1 3 £ J:^ K U-f 
>Hiai 4<D-gU<h«g-rSC£:lcJ:oT;. y— hSU^ 
14. ^^^m^^lc^fcoT^x&irtP-S. CfUcJ: 

[0O1 2] #SEl?BI=J:*tl4*. K-^««18«ft* 

;u«^i 6rtic^figL. ±®i 2frt>m5faizmm-t%> 

(fiP^. ItSlttt (directly contact) L^CL^) . JDX. 
-C. K-^Hi^1 814. $S*|£3fc«fctf«^|fi]^. V-X 
«HEl Sfc^lXKU-O^lSEl 4A^e,^SF^$Hr^.^. 
Ml=. K-***i 8<75«|^|S|<Dffi5i©Bi4. JE§JSl 7 
t!4it^:Ur^S*+i€.o 

[OOl 3] K-^«^El 8«>^m^l4«tgl 1 <k3- 
T?fc£A<. K-/OhSSl4^-*t«tyffiL\ ftlx.T. K 
-^131814. MO. 3 5*P>J:y t > *#t^Sg$IC 
^T-. S«l lrti:lALTl»5, »^L<I4. K-^ 
H1S18I4. K-/<>h&gA<&3. 0x101717/ 
cm3 ia±fl)««T-fcS (fiP*>. K— 814. S 
fitO^fSSJ: y 1 1 «*^*4<*^0 K— /<> KSS 
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[0014] »SL<lt V-XliHn 3fcd:i;KM 

m+mftttt&iz-tz w*>. k— 8i±v-x 

£) o #^L<I*. K— 81*. £®1 2fr*'> 

iBlZcfcJUf. K— 8££cBi 2a>£>S£Fp12i*& 
ffiSU*. oa)xuy*;i/KlE$« 

[0 0 1 5] K-^fgl 8 (localized 
area of charge) £ -5- C til* <b U frlt/O^ 1 • 

5o *n^r. flM****^**! o-ei*. K-^USi 

[OOI 6] m*-\i* ±®1 2frt>&1, 1 257|->y 

0(*. 40ty-7>^7/S 
^7 P >g^O)^tLm55 ( I d s s) (VDStfl. 8/-£ 

;H-(Di§^) . 1 6 5 s 'J ^> hgeo>x L/ v^^ Kt 

7 9 0^7-f £ P-T^T/S^ P> 
gJg<0SiS^3S ( I d s a t ) (Vds*<3. 3*^K 
<&*§•&) . 5 5 57<^P-7>^7/H^P> (Vd 
s*<2. 57f^UKDi§^) . fc<fci;»7. 5^h(DK 
<*®EE (BV d s s) 

[0 0 17] £@1 2^bS800t>^XhP 

-AOS§gt/£lt K-3ffgllSl 8fi<»S]$il* <f-h^« 
ftm2 4<0J^**<^9 07|->yxhP-A<Dii^. «» 

of*, i. o+y-rv^r/s^pv 

Sg(D I d s s (V d s A<1 . 8 7tOU h<7)i©£0 . 3 0 

/^-h;UgJg(Df-<7 - h7>X3>^5>^ 7 
3 0^7>T^ P— T'V^T/S^ P>gg(/) I d s a t 
(Vds^3. 37£j\,h<Dm%) . 5007^f^P-7 
^7/^P>66<DI dsat (Vdstf2. 5 t£ 
;UKZ>i§^) . fc<fcl/8. Ot^hggtDBVdssS 



[OOI 8] Sl^. £SM 2fr£>&1 5 0t>^hP 

{*JS2 4(DH*^9 07r>^X hP- i®** 
f Ott, 1. 0fP-7^7/^P> 

flgO I d s s (VdsA<1. 8/1^ h(D^-&) . 5 7 
5 5 U t^U Kgg<0X bi/*;i, KiE, 5 3v->>7, 
h^mSCDt - — ^ - h^>X=I>^<7^>X. 6 
2 0^-T^ P-T>^<T/S^ P>Mg(D I d s a t 

(VdsA<3. 3^U h<Di§-&) . 4007>f^P-7 
^7/5^P>SS(DI dsat (Vds/l<2. 5 
;U h(Di§-&) . fc<fct/8. 2 5t^hggOBVdss 
S^-To -L&CD0yi*±T. Kt^T— h^t& (drawn gate 
dimension) $0. 5 = ^ Q Ltci0)-efc'5o 

[0 0 1 9] \£&m± Lt, O. 5 P ><7)t£fty— 

h^tafe^^got^yx hp— u<n*f— bmtva&m 
rznttemi*. &mmz. 3. 3*01, mc 251^4 00 

7'f^P-7> / <7/^^ P >HJ^<0 Idsatl 
£tf£n . Ot^^^/^PXDIdssJi 
"To £fc> O. 3 5S^P><0Sft^-hgfc<fci;9O 

hP-ACD<f- h^b^^*-r*. J±3£*r#L(D 

S£5fe&fSl*. ^WfC. 2. 5/K;i/Hrt5^T4 5 0-7 
-f^P-7>^7/i^P>SSO Idsatl fccfc 
t/SS 1 . Oty-7>^7/5^P>(0l dssj^ 

-To «MBi:::bfr*<fc5i::* 1. o^-y-7>^r/s^ 

LT\ I d s a t |::fc^TteK<D3t#£^LTl^o 
[0 0 2 0] ^ir@2«:t^L@8^y. «»TAr*;t, 
0^^^-^>»Ji^^^UiK-r^o ^^(^J: 

^(self alignment)St^^«ffi-r4o 0 21*. tOMAaB 

tt. @2r*i®1 2±l:MJtlf:ii»i3 6^ 

3 r 0 O OtV^X hP— A^^L^L^)6, OOOt^ 

xhP-A^^t^ ^i^. mnfrm3e\z/<* 

— ->^^fto-CgiP3 7 5Mt5o BIP3 7I*. 0II 
^IS. O. 45^P>ftl>LO. 6 5^PVgg(D@3 

So -t^CDcfc^J^. 7th f JV^7 7>fa)^A<M 
COT*. SiKSMOSX^-'J^mi^L^ <13 

8^S£^sat-r*ctA<r^So 
[0021] Ha3 7^Mt^l:, »^L<(*. 

^IS<*@3 eiCjl^WX^^Vy^ftlV HP3 7WCD 
tOmZZ. 7Z<DmZfrt> 1 OOt>yxhP-AtU 
L 3 O Ot>^X KP-Agg(Dll$i:I< L, X^7'J 
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[O0 2 2] @3I*. JJ?(7)SjiXglcfcMt*«tSl 1£ 
^■T. @3I*. £®1 2±»rJtaS*tfc=i 

IsD*— Jf (conformal layer) 4 4ft 
"T^Sffil v;i<Jf4 4li, 00 x 

-?;H4 4Sitat4i;it, KttOJtafta (09*. 
li. «E77fl:5MI5t (cvo) . zf^X^ • xi//\>x 

CVDH) £ffil^5„ -s7;Uf4 4<DJI£I*. 

i?rMa>§§Pi|i (@4-Cli4@4 8i:Lr*-r) icg^T 
M^-T-So MAI*.. &0. 1 5 5^P>tI(D§BP*lS(t 
Sid*. 7^14 4 0>J?£I*&1 , 750t 

[0 0 2 3] — B 3 >7t- -?;Ul4 4£}ej£Lfc&: 
v;H4 4lc^ttxv ; ? 1 >y^fi : o 
T, @4l=^-r<fc : 5'5:X'<— 9-46$}gfi£-r5o fiTatt 
i-yf>^l;<toT. «i4 8$^t S§SP47£gif 
•5. a^:?*-— "?juJi4 4£x-y^>^-f 
tf. KfcNBRiSte-f • x-v^>if (r i E) 

ffll^S. X*— *4 6I*K— ?«J£l 8(0-9-^ • 

'J V^77< • h (sub-photo I ithographic asp 

ect)£#*.-5fg<»@i:i5:-&. *fc. X^-*4 6 4<W 

HE 2 3 <D«$7j I»lM£ <t ttii £ t "f 3 C t A<X- £ -5. 
[0 0 2 4] X'*— 9-4 6 ©ffJflclcgSUT. $f£L< 
I*. *ffl4 9lz«fcoTS=bLfc^*:>;£A&2;£ffll> 

K— ^HigEl SSMtS. Idntfl. O-t-S 
-T^T/S^PXCSTt'tt, &8 O k e VOX* 
;^fi#i$«7. O x 1 Ol2jg^-/cm2 tLfel 
1 ffiBfft&A («igE5 1 X-mt>-f) , J540k eVfM 
a£&7. Ox10l2l^/cm2 Lfcl2ltaA 

•T?&#S:£&4. O x 1 OlllS^/cmZ t Lfc^3l8 

1 8$»fiE-r-5Cli:A<«F^LL^ 
[0025] Idsstfl. 5 0 

>«mwci4. mi *j«fctfffi2ffl8*aAi*±ats--e 

fc-5A<. m3HI^;"£AS#fil*. 81 OkeVffli^ 
*T?&3. O x 1 Ol2JST-/cm2 ggt-r^. Ids 
sA<4 0^y-7>'<7/£$n>0>i5tT--ei*. ^ifflS 
^AI*Jtai:l^-1?fe^A<. S2itaAli50ke 
VTJ&7. 0x1 Ol2i?-/cni2 tL. ^3lt;lA 
(ifrfrfcU (BP*,. ^isES 3€»«L«:iO . K 



5 2~5 3j7--^LTF-7*iiSl 8 £ff5]jE Lfcif 
£fr % K— Zfm&l 8A<'>£< £fc 1 2 5t>^X ho 
— Agg<DffiHy£lt. ill 2A*t>jSfil]£;h.3«fc5lcM 

[0 0 2 6] -<3*->i£A»=SL^r. X"<— tr4 6fc<fct; 
X£ 'J — >&<b13!lJS3 9^£U X®1 2<DgffiSP«- 

•J, 153 otv^x ha— AfcLNL&l o ot>^x h 

<Dffl. m&S 1~5 3S7--^LT;-iAU; K— /<> 
h£S1±<bU K— 8£ffi*j£-rS„ 

[0027] y— hemt*S2 4<o^fiEir^(,\r. ¥S 

#ftll5 7S. X®1 2££tf8*{tJf3 6J:l=]|?JiB 
;i/77X- yija^bfity, C(D«T?I*, 4, 0OO 
P3 7<DiH3 8l=fSC-CXn-r«. i5 7 5«gt5^ 

[0028] @6i±. ^rog^xaicJJitSSffii 1? 
j*-f. «(*fi<J(rl4, @6I±. S5 7$¥M<bLfc«:<Da 

^tifitfl^W^ ( C M P : chemical mechanical polish in 
g) 8ttejfllt«. «5 7*¥Bift:Lfc*» 
«igE2 3A<-!f-hRB(*g2 4±l-^S„ ^#{*!B5H^ 
JSE2 3tt. 2, SOOt^XI-Q-AftUL 

5, oo otv^x ha— AHSOJl^^W-f So 

[0 0 2 9] 15 7 <D¥3D<blcfg(,\T. flf9K.(f. S£3|E0) 
t7X»y h • I'Vf>ySS?fflUt, ^Bt*M3 6^f^ 

*u H7i=*-r«js*»*-r*. simi*S3 6^^ 

^7 'J->K<b1«!l7 1 £«SM5E-f&o » * L < I*. X?»J- 
>»ft«S7 1l*, 100t>^hn-iK^L3O0 

AU «HE7 3 f 7 4$»fiE-r-5i:^l-. ^iS*tlS« 
1SE2 3IC C<DXS(c33ltSS^^^®tt. 
«4t7 3, 7 4^#^fr^M®ia2 3I=@BS^T$-&S 
CttioT. fiS7 3 , 7 4S7=-^Lfc*. 
tt*8SSHSE2 3A<V-XfEign 3fc<tl/PU-<>ISl|El 
4i:SSBI|gi:-r5::i:-CfeS (UlTTf*'**) . 

[0030]H«73, 7 4SML, ¥iWbS1R8 
2 31= P— ^-r*(=tt. 1. Ox10'5l?/cm2 4 
1*L1. 0 x 1 0l6jg^-/cm2 gg«);XAS#2. fc 



(6) 4#§a¥ 9-1 16154 



«fctf6 O k e VigfflaAx*;i,¥tfILtl^. -f* 

SALfc K— h£S1£{bU *-*i***tV-X«igM 
3 33 J: i; K U-f 1 4 £ff2j£-t«o $5 1 O 5 0«CT? 

154 O®0)T-— ;^ILTUS„ fc-SlM*. 7 7-* 

^ffiisisiio. 3 5^p>*jssgfl>«i*^-r«. a 

5gO. 1 S S£Q>>S:l*L&0. 255^P>Sg<0i|g 

[003 1] 2*1::, X-> 'J— >&*b$ljf 7 1 ±I-X'<— 

T, asi-^-T^^l^X^— 9-7 6, 7 7 
#£L<I*. X*— *JII*Mfl;i/y=]>frbJ3c3. 

[oo3 2] ;*iz.. fiy^if. st3fcoeas^i' | J-9--i' K 

J:tfy-Hi2 6?©)«t5. »fl<li. V-Xt 
821, Kl/-f>lfi2 2, fcJ:tfy-Hfi2 6tt. 

• «>«J-*M K(titanium silicide) . Z3/<;H- • 
i/'JIM K (cobalt silicide) l?frP>j£5o ±&©7j& 
l±, t7"-7*h'JV^77^fj|J»t5g ES^iS 

coo3 3] mo it. *mmiz&t>mmf- j r*-j\'m : i-<D 

t%£„ m&T**J\,m*9 01*. K-^««9 1,92 

T-fe^o K-^lllsE9 1 l*TJi9 4 £±8 9 6 
U V-*«*1 3i: K— 8«!:<DF^lcaM-r 
-5. mmiz % K— ^WKO 2l*Tli9 7 ir±|t9 8±:£ 
* U K— ?HHI 1 8t KU-f 1 4 fcOHKttB 

-r&„ ±i9 6, 9 81*, #*L<I*. ±BB1 2frt>gE 

[0 0 3 4] K-^«*9 1, 9 2I*. flittf. n-^ 
««3^&*y. »*L<I*. 3. 0x1 
3 sfefteK— /<> h»«**-r*. »^L<I*. Tit 9 
4, 9 7ftifi<DK— hjftgl*, 1. 0x10l7JH^- 
/cm3 fcl\L3. O x 1 O^m.T/om^ m&V& 
y, ±$19 6, 9 8 "CI*. K-/OHBSI*C*l«feyt 
*ttl={gl« (SI*,. K— ^«9 1, 9 2tt&frK-/< 
^h-^P7 7'f;^WtS) . ±896, 9 8<DtiS 
I*. 3E®1 2l=*tLT. *iJifi<Tt. *yj»B**iT 
UTt^U. ±i96, 9 81*. K-^**9 1 , 9 2 

t>S(D'C?. <£Xlx->*;U K©ffx>/\>X> > h • — 
K (low threshold voltage enhancement mode) Atftl^Jh- 
S„ *?->3>i:LT. ±89 6, 9 8i<fV*;i/fi« 
1 6£4fttitl-3T£Kl 2£t*a-*-«&. K(dep 



letion mode)<DSItg^A<Wt>*l--S. 
[0035] K — 7*fgigH 8jb<i3i1 2:£^€>J?J8 O 0:t" 
>yx hP— A<Dffi»f£l*SiraS*U hRtt{*j|2 
4*<^9 0^">yx hP— A©J"f£ (g$4 
ft^«?9 0tt. i. o^-y -TV^T/S^ n > 

gg(0 I dss (VdsiM. 8^;i/ K»i§^) , 3 O 

0 5 U /R/l/ KSSfl)X U->M KltEE. 6 o s?— y >x 
/>— hJbSftoe— * • h^>Xn:/y$*>X, 7 
SOV-f^P-T^T/sf OVggfl) I d s a t 

(Vdsi'3. 3/t?;U h<Dig^) . 5207-f?P-7 
>K7/5^p^gS«)|dsat (VdsA<2. 5 /f? 
iPKDS^) . fc,fctf8. 2^UhMg©BVdss5 
j*-f= h-^**9 1, 9 2<D#tlcJ:oT, Idsa 

tfeJ:0:BVdssi^'>±StS, C<Oir— £A<^ig 
T -5WI*. K— ^flW 1 8 £ V-XHigE 1 3 i: (DM. *J 
<fc K— 1 8i KU-f 1 4 i WP^©M13<D 

9*Stt. £ K— /<> hSgA<ft3. o x 1 oi7Ji^./ 
cm3 *9Tefc€Hy« n-I-et p-MT?t,orfig-r?fe 

[0 0 3 6] K— 7*189 1, 9 2©Mlt -f^">J£ 

a mfLH. (s-ft>aA) ^fflt^t»np^t?fey. 

g4i$3. Ox 1 012H^/ Cm 2 , aAl*;^$ 

1 40keVgSi«ti@ffei. fftL<lt K 
— 1,92 £ffi5JS£-r-5fctoa> K— /<> hi*. X 
^'J->8ftll3 9jMLfc (@2l-5j*-T) 3 

v;H4 4<omiS. (@3i=^-T) wmri-. 
hee 1 1 i-ax-r-So ?siz. k-a> k- 

T'liiai 8fZ»fS„ HI*,. K-7"«i«1 8^JKfi£L 
fc^, K-7"fa9 1, 9 2£fiSj£-f-5 (S9lc^ 
-T) o 

[0 0 3 7] KUKDt&l-flfrC. «»^**;U*W«:*T- 
4<Sftc^fcCilWfit-fe4 9, C<D^I*. V-X 
fUS-h KU-<>®lgEt<©fe1©l5IJ*AI=E$*i.fc K— ^ 
tfSffiti-ilS$*t4. C<DK- 

3f«iai*. v-x«ia. Fu-r>$niE. *>j:^s«ro± 
mmfr*>i&mztiTi*?> (aj*>. ^-v^usp^i*. ±s 
®t k— -Jm&iz<Dmiz&wrz>) o »*L<I±. k— 

^®i?Ea)»fi£lc|*. SBS5U-9-^- 7th'Jvy77^ 

tg^tt<D3t#$^L, • x^-icftfSSfiia* 

^b$*i§. v-x«8fcj:0:Kuwr/fi«i* 

K-^«lgEI-eag?iJL. ^1*5575 iRir-ffiffl-rSii^ 
l=^l=JgLTLx*„ 

[@®<OlSm^iftW] 

[@i] ^wi-.fcste^v^^s^^^^-rffi 
[@2] -MasKi-fcit^si (D^^^-rffi^K® 

B. 

[@3] -fliSS|l§l=fcltS@ 1 ©^^^-rffi^ESf® 
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